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1 Purpose of document

This is a technical supplement which describes additional details of the statistical methods used in the QRISK2 cardiovascular risk prediction algorithm published in the British Medical Journal in 20081. In particular it describes the procedure for multiple imputation, fractional polynomials and the Cox survival regression modelling. 
It should be read in conjunction with the published technical supplement for QRISK1 since many of the approaches are common to both algorithms. 
Stata 10 was used to carry out the analyses details of specific commands given below.
For further information on this document or other academic aspects of QRISK2 contact

Julia.hippisley-cox@nottingham.ac.uk
Carol.coupland@nottingham.ac.uk
1.1 Multiple imputation: 

The ICE command used for the multiple imputation was as follows: 

ice logt _d _Iethrisk_* age sbp bmi chol hdl smok town creat fh_chd b_type2 b_treatedhypertension b_ra b_autoimmune b_AF b_CCF b_renal age_bmi age_fh_cvd age_smok age_town age_sbp age_b_AF age_b_type2 age_b_treatedhypertension sbp_b_treatedhypertension using data\Z36_cvd_ice_derivation_`v'.dta, 
genmis (miss) m(5) seed(7)  passive(age_bmi:age*bmi\age_smok:age*smok\age_sbp:age*sbp\sbp_b_treatedhypertension:sbp*b_treatedhypertension)
where variables are as follows: 

logt



log of survival time

_d



indicator variable for outcome status


Iethrisk


dummy variables for ethnicity

age 



age in years

sbp 



systolic blood pressure

bmi



body mass index


chol 



total serum cholesterol

hdl 



high density lipoprotein

smok

 

current smoker

town 



townsend score

creat



creatinine

fh_chd 


family history of coronary heart disease

b_type2 


type2 diabetes

b_treatedhypertension

 treated hypertension

b_ra 


  
rheumatoid arthritis

b_autoimmune 

autoimmune conditions

b_AF 



atrial fibrillation

b_CCF 


congestive cardiac failure

b_renal 


chronic renal disease


age_bmi


interaction term between age and body mass index
age_fh_chd
interaction term between age and family history of coronary heart disease


similarly for other interaction terms

The micombine command was then used with the Cox proportional hazards model. 

1.2 fractional polynomial terms

The fractional polynomial terms for continuous variables were determined before carrying out the multiple imputation using the following command:


mfp stcox  $fracpolyvariables

where $fracpolyvariables represents the continuous variables
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